Experimental model of inappropriate sinus tachycardia: initiation and ablation.
The purpose of the present study was to develop an experimental model of inappropriate sinus tachycardia (IST) by injecting a catecholamine into a fat pad containing autonomic ganglia (AG) innervating the sinus node (SN). Initial protocols in 3 groups of pentobarbital anesthetized dogs consisted of (1) slowing the heart rate (HR) by electrical stimulation of AG in the fat pad; (2) the effect of intravenous injection of epinephrine (0.1-0.3 mg) on the HR and systolic blood pressure (BP); (3) the response of SN rate to intravenously injected isoproterenol (1 microgm/kg). These studies established a reference for the response to epinephrine injection (mean dose 0.2 +/- 0.9 mg, n = 14) into the fat pad at the base of the right superior pulmonary vein (RSPV). ECG leads, right atrial and His bundle electrograms, BP and core body temperature were continuously monitored. Epinephrine, injected into the fat pad, caused a significant increase in heart rate (HR, average: 211 +/- 11/min, p < 0.05 compared to control) but little change in systolic BP, 149 +/- 10 mmHg, p = NS (Group I, N = 8). The tachycardia lasted >30 minutes. Ice mapping and P wave morphology showed the tachycardia origin in the SN in 6/8 and in the crista terminalis (CT) in 2. Injection of 0.4 cc of formaldehyde into the FP restored HR (159 +/- 16) toward baseline (154 +/- 18). In Group II (N = 6), the same regimen induced a significant increase in both HR and systolic BP (194 +/- 17/min and 230 +/- 24 mmHg, respectively) compared to control values (143 +/- 23/min, 162 +/- 24 mmHg) which lasted for > 30 minutes. Ice mapping and P wave morphology showed that the pacemaker was in the SN (1), overlying the CT (2), or atrioventricular junction (2). Formaldehyde (0.4 cc) injected into the FP restored both HR and systolic BP toward baseline values (148 +/- 29/min and 152 +/- 24 mmHg, p = NS) and prevented, slowing of the HR by electrical stimulation of the AG; moreover, the same dose of epinephrine injected intravenously increased HR and SBP but only for 2-5 minutes; Isoproterenol (1 microg/kg) injected intravenously induced essentially the same increase in sinus rate after AG ablation as in the control state (194 +/- 15/min vs 193 +/- 23/min, p = NS). Experimental IST is mainly localized in the SN or CT. Ablation of the AG terminates IST without impairing the SN response to an adrenergic challenge.